Introduction. Extensive, and often uncontrolled, use of cyclooxygenase (COX) 
INTRODUCTION. The COX inhibitors are widely used in medicine as non-steroidal anti-inflammatory drugs (NSAIDs) due to their ability to block the synthesis of proinflammatory prostaglandins (PGs) [1] . As many of them, mainly analgesics, belong to over-the-counter medicines group, it has resulted in the uncontrolled use of NSAIDs [2] .
The inhibition of COX results also in the decrease of gastroprotective PGs production, which leads to the insufficient production of mucus and bicarbonates by the digestive tract organs mucosa [3] . Therefore, ulcers development of the digestive tract mucosa is the most common side effect of NSAIDs [4] . The research of safer, but enough effective NSAIDs is an actual question of different sciences related to the medicine [5] . Modern directions of NSAIDs improvement include the synthesis of more selective COX-2 inhibitors [1] , dual inhibitors of COX-2 and 5-LOX [6] and incorporation of different radicals with cytoprotective properties into the known molecule structure [7] .
The psychological stress is another trigger of inflammatory diseases of the digestive tract development, as stress is accompanied by increased production of catecholamines and cortisol later [8] . The action of adrenaline on the colon mucosa (CM) manifests by vasoconstriction [9] and disturbed motor function [10] . Cortisol and other corticosteroids, like corticoliberin and urocortin, cause ischemia, increased cell membrane permeability, visceral sensitivity [11] on the one hand and inhibit phospholipase A 2 via lipocortin synthesis induction [12] on the other. Taken together, these mechanisms can activate cell damage, and result in the free radical oxidation activation.
Free radicals (superoxide radical, hydrogen peroxide, hydroxyl radical etc.) are produced by the CM in response to the action of infectious factors under the normal conditions and provide cell death under the pathological states like inflammation, stress, the action of chemical or physical stimuli [13] . Lipids of cell and mitochondrial membranes are the most sensitive molecules to free radical oxidation [14] . The final product of their chemical transformation is malonic dialdehyde, which can bind with thiobarbituric acid (TBA) [15] . The contraction to the lipid peroxidation is provided by the antioxidant enzymes -superoxide dismutase (SOD), catalase, glutathione peroxidase [16] and in some way by myeloperoxidase (MPO), which transforms hydrogen peroxide by neutrophils, and is also a marker of neutrophil infiltration [17] .
The aim of the study -to find out the influence of certain COX and LOX inhibitors on the activity of lipid peroxidation and the morphological state of the CM under the conditions of their independent action and under conditions of stress. The rats were divided into 8 groups: group 1 was a control group (intact), animals of the groups 2, 3 and 4 were administered COX inhibitors -nonselective naproxen (group 2), COX-2 selective celecoxib (group 3) and dual COX-2/5-LOX 2A5DHT (group 4). All the COX inhibitors were administered intragastrically at a single dose of 10 mg/kg. The animals of the groups 5-8 were fasting for 24 hours and then were subjected to water-immersion stress (WIS) duration of 5 hours, water temperature was 20-23 °C [18] . The rats of the groups 6-8 were administered COX inhibitors 1 hour before WIS by the same scheme as animals of groups 2-4. Euthanasia was carried out by the urethan injection at a dose of 4 g/kg.
The colons were washed with the saline solution, the samples were taken for the histological examination and average goblet cells number in a crypt was measured using ImageJ program. The CM was removed and the homogenates were prepared in the 0.9 % saline solution (1:5). The activity of SOD [19] , catalase [20] , MPO [21] and the concentration of TBA-active products [22] was measured in the CM homogenates.
Statistical analysis was performed using program OriginPro 7.0. Data are presented as the mean and standard deviation. The reliability was determined using the Student`s test because distribution, determined using the Shapiro-Wilk test, was normal.
RESULTS AND DISCUSSION. The action of COX inhibitors did not cause any morphological changes in the CM. The administration of naproxen caused increase of TBA-active products concentration by 16 % (p<0.05), activity of SOD by 37 % (p<0.05), catalase by 37 % (p<0.01) and MPO by 50 % (p<0.01) compared to the control group ( Table 1) . Absence of morphological changes and increase in TBA-active products concentration in CM under the action of naproxen was also noted in our pre vious investigation [23] . There were no significant changes in studied biochemical indices in groups of celecoxib and 2A5DHT compared to control group.
We suppose that the activation of free radical oxidation may be caused by two reasons. First -by special properties of naproxen, which can increase expression of NADPH-oxidase-4 [24] thus causing the increased concentration of superoxide radical and activation of SOD, which turns superoxide into hydrogen peroxide. The increased concentration of hydrogen peroxide leads to the increased activity of catalase and MPO, which are using it as a substrate. The increased concentration of both superoxide radical and hydrogen peroxide activates lipid peroxidation, so it results in increased TBA-active products concentration. Another possible reason is connected with the mechanism of naproxen action -it inhibits the synthesis of protective PGs [4] , so CM is not protected enough from aggressive factors present in the feces. Combined action of WIS and COX inhibitors did not predetermine any macroscopic changes of CM, but we found out that the CM surface was damaged and there were changes in histological indices. In particular, there were CM erosions under conditions of WIS, combined action of naproxen and WIS caused increase of erosions, whereas action of celecoxib and 2A5DHT under conditions of WIS contributed to the preservation of CM integrity (Fig. 1, erosions are marked with arrows) . Similar histological changes were noted under the action of WIS and combined action of naproxen and WIS in rat's gastric mucosa [25] .
The investigation of histological specimens revealed that under conditions of WIS the average number of goblet cells in crypt decreases by 44 % (p<0.001) compared to control group (Fig. 2) . The administration of naproxen and celecoxib under conditions of WIS did not change it reliably compared to WIS group, whereas 2A5DHT caused increase of average goblet cells number by 30 % (p<0.05) compared to WIS group. Goblet cells are producing and accumulate mucus, so the increase or decrease of their number reflects the level of the CM protection. These data indicate that 2A5DHT has more effective anti-inflammatory effect and is less ulcerogenic due to its mechanism of action, which provides synthesis of protective PGs and inhibit production of both inflammatory PGs and leucotriens.
The action of WIS caused increase in TBAactive products concentration by 57 % (p<0.001), activity of SOD by 44 % (p<0.001), catalase -by 43 % (p<0.001), MPO -by 325 % (p<0.001) compared to control group (Table 2) . We received increased concentration of TBA-active products in the CM [26] and MPO activity in gastric mucosa [25] and under conditions of WIS previously. Activation of the antioxidant enzymes is a marker of free radicals accumulation, which is possibly connected with ischemia, developed under the action of adrenaline. The administration of naproxen under Notes. 1 -control group; 2 -WIS group; 3 -WIS + naproxen group; 4 -WIS + celecoxib group; 5 -WIS + 2A5DHT group. the conditions of WIS promoted increase of SOD activity by 28 % (p<0.05) compared to WIS group; increase of TBA-active products concentration by 24 % (p<0.01), activity of catalase by 21 % (p<0.01), MPO -by 250 % (p<0.001) compared to naproxen group (Table 2) . We did not note increase of TBAactive products in any of groups compared to WIS group, the same results we received in previous experiment, but there was the decrease of TBAactive products compared to WIS group in gastric mucosa [26] . Probably, upper gastro-intestinal tract is more sensitive to WIS and NSAIDs action compared to colon. Interestingly, that increase of SOD and catalase activity under the action of naproxen is almost the same as under the WIS action. These data indicate the prooxidative action of naproxen, which increases under conditions of stress and probably is connected with NADPH-oxidase expression activation [24] . Another mechanism may be connected with protective PGs synthesis inhibition by both naproxen via COX-1 [3] and cortisol via lipocortin [12] , so it results in decrease of mucosal layer protective function. Administration of celecoxib and 2A5DHT did not cause reliable pro-or antioxidant action on CM under the conditions of WIS, which confirms that WIS action is more determinative.
CONCLUSIONS. 1. Non-selective COX inhibitor (naproxen) has a prooxidant and proinflammatory action on colon mucosa, which is very similar to the action of stress and manifested by increase of TBA-active products concentration and activity of SOD, catalase, MPO.
2. Combined action of stress and non-selective COX inhibitor ameliorates free radical oxidation, which was proved by SOD activation.
3. Selective COX-2 and dual COX-2/5-LOX inhibitors (celecoxib and 2A5DHT) did not promote proinflammatory or prooxidant action on colon mucosa neither under conditions of their action alone, nor under the conditions of stress. -control group; 2 -WIS group; 3 -WIS + naproxen group; 4 -WIS + celecoxib group; 5 -WIS + 2A5DHT group; *** -compared to control group; # -p<0.05 compared to WIS group. 
